) Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-1 92992 

(43)Date of publication of application : 11.07.2000 



(51)Int.CI. 




F16D 43/20 
F04B 27/08 
F04B 35/00 
F16D 7/04 
F16F 1/10 
F16F 1/12 
F16F 15/121 
F16H 35/10 




(21 Application number 


10-369451 


(71)Applicant 


TOYOTA AUTOM LOOM WORKS 
LTD 


(22)Date of filing : 


25.12.1998 


(72)Inventor : 


KAWAGUCHI MASAHIRO 
TAKENAKA KENJI 
TANAKA HIROHIKO 
URYU AKIHITO 



(54) MOTIVE POWER TRANSMITTING MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensively 
manufacturable motive power transmitting mechanism 
having the spiral spring constitution. 

SOLUTION: In a spiral spring 50, an outside end part of a 
spiral part 50c is engaged with a rotor 41 on the vehicle 
engine 21 side, and an inside end part of the spiral part 
50c is engaged with a rotary shaft 1 6 on the compressor 
side. Even when load torque generated on the 
compressor side is changed when transmitting motive 
power to a compressor from a vehicle engine 21, this 
change is relieved when the rotor 41 and the rotary 
shaft 1 6 relatively rotate by torsional deformation of the 
spiral part 50c of the spiral spring 50. In the spiral spring 
50, plural plate-like bodies 47 being a spiral shape are 
arranged in a row in the axial L direction. 
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precisely. 

2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While it is the power transmission device of a configuration of connecting possible 
[ power transfer of the 1 st body of revolution by the side of the source of power and the 2nd 
body of revolution by the side of a driven equipment ] and the 1 st edge of the swirl section 
engages with either the 1 st body of revolution or the 2nd body of revolution Because the swirl 
section twists and deforms by the load torque which the 2nd edge of the swirl section engages 
with another side of the 1st body of revolution or the 2nd body of revolution, and is generated in 
a driven-equipment side on the occasion of power transfer It is the power transmission device 
with which have the swirl spring which permits relative rotation with the 1st body of revolution 
and the 2nd body of revolution, and it comes to carry out train arrangement of two or more 
plates with which said swirl spring makes the shape of a spiral type in the direction of an axis of 
body of revolution. 

[Claim 2] The power transfer side formed toward the hand of cut in one [ said ] body of 
revolution, and said swirl spring While contact engagement of the 1st edge is carried out in a 
power transfer side, the baffle of the 2nd edge is carried out to the body of revolution of another 
side, An energization means to energize the 1st edge of a swirl spring in the direction from which 
it separates from a power transfer side, The regulation side which opposite formation is carried 
out with the 1st edge of a swirl spring in one body of revolution, and carries out contact 
regulation of the migration of the 1st edge based on an energization means, and when load 
torque increases exceeding a predetermined value The power transmission device [ equipped 
with a release means to release the energization force of an energization means by removing the 
1 st edge from a regulation side based on torsion deformation of a swirl spring ] according to 
claim 1. 

[Claim 3] Said swirl spring is a power transmission device according to claim 1 or 2 which carries 
out the polymerization of two or more plates. 

[Claim 4] Said swirl spring is a power transmission device according to claim 1 to 3 which 
consists of two or more same plates. 

[Claim 5] Said swirl spring is a power transmission device [ equipped with two or more 1 st edge 
and 2nd edge which shifted to the circumference of an axis ] according to claim 1 to 4. 
[Claim 6] Said swirl spring is a power transmission device containing the plate equipped with two 
or more 2nd edge configuration sections which constitute the 1 st edge configuration section and 
the 2nd edge which constitute the 1st edge according to claim 5. 

[Claim 7] Said energization means is a power transmission device according to claim 1 to 6 
which energizes the 1 st edge of a swirl spring in the direction of an axis of body of revolution, 
and serves as an energization means by incorporating a swirl spring where elastic deformation of 
two or more plates is carried out in the direction of an axis. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power transmission device of a configuration 
of connecting possible [ power transfer of the 1 st body of revolution by the side of the source of 
power to rotate and the 2nd body of revolution by the side of a driven equipment ]. 
[0002] 

[Description of the Prior Art] It is the pulley 100 equipped with the torque limit function applied 
to a compressor as shown in drawing 8 - drawing 1 1 by these people as this kind of a power 
transmission device. It is proposed (Japanese Patent Application No. No. 342853 [ nine to ]). 
[0003] That is, it is Rota 101 as shown in drawing 8 and drawin g 9 . Housing 201 of a compressor 
It is supported pivotable. car engine 202 from — belt 203 Rota 101 It is hung. Engagement pawl 
102 Rota 101 It sets and protrudes on the eccentric location of Axis L. Engagement hollow 103 
Engagement pawl 102 It sets and is a pulley 100. The groove is cut in the end face by the side of 
the hand-of-cut front. Engagement hollow 103 Pulley 100 It is a pulley 100 although opened by 
radial. It is closed in the direction of axis L. Power transfer side 103a is the engagement hollow 
103. It is formed toward the hand-of-cut front side inside. Power transfer side 103a is the 
engagement hollow 103. As it is extended to the radial inside, it inclines before and behind the 
hand of cut. Regulation side 103b is the engagement hollow 103. It is formed toward the direction 
back side of axis L inside. 

[0004] Swirl spring 104 Swirl section 104c is drawing the eddy toward toe 104b from heel 104a. 
Swirl spring 104 Heel 104a is the engagement pawl 102. Engagement hollow 103 It fits in and 
contact engagement is carried out at power transfer side 103a. Swirl spring 104 Toe 104b is a 
revolving shaft 204. The baffle is carried out. 

[0005] Said swirl spring 104 At the gestalt with which the condition which shows in drawing 1 1 is 
in a natural condition, and this swirl section 104c is settled in the plate, heel 104a is the 
engagement pawl 102. It received and has shifted to the direction front side of axis L. Therefore, 
it is a pulley 100 as shown in drawing 8 . At the time of an assembly, it is the swirl spring 104. 
The elastic deformation of the swirl section 1 04c is made to carry out in the direction of axis L. 
Thereby, it is the swirl spring 104. Heel 104a is moved to the direction back side of axis L to toe 
104b, and it is the engagement hollow 103. It has inserted in. It is the swirl spring 104 in this 
condition. Heel 104a is energized by own elastic force at the direction front side of axis L, and 
this energization force is accumulated because heel 104a contacts regulation side 103b. 
[0006] Release plate 105 Swirl spring 104 It sets to the direction front side of axis L, and is a 
revolving shaft 204. It is fixed. Release heights 105a is the release plate 105. It sets in the 
eccentric location of a back end side, and is Rota 101. It protrudes toward the side. Release 
plate 105 The location in the circumference of the axis L of release heights 105a is the 
engagement pawl 102. As it receives and shifts to a hand-of-cut front side, it is a revolving shaft 
204. It is fixed. 

[0007] now, car engine 202 from — power — a belt 203, Rota 101, the engagement pawl 102 
(power transfer side 103a), and the swirl spring 104 (heel 104a to swirl section 104c is minded, 
and it is toe 104b) — minding — revolving shaft 204 It is transmitted, this power transfer — 
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revolving shaft 204 **** — the load torque by the side of a hand of cut and reverse occurs. 
Swirl spring 104 Swirl section 104c twists according to an operation of this load torque, and it 
deforms. Therefore, Rota 101 Revolving shaft 204 Rota 101 Revolving shaft 204 It receives, and 
as it rotates, relative rotation is carried out at a hand-of-cut front side. Consequently, Rota 101 
Engagement pawl 102 which is a side Revolving shaft 204 Release heights 105a which is a side 
tends to approach. Moreover, swirl spring 104 The migration force to the radial inside is given to 
heel 104a by the transfer torque from power transfer side 103a which inclined before and behind 
the hand of cut. 

[0008] In the situation that the load torque mentioned above does not exceed the predetermined 
value set up beforehand, there is little torsion deformation of swirl section 104c, and it is Rota 
101. Revolving shaft 204 There are few phase pair-of-observations mechanical moments. For 
this reason, release heights 105a is the swirl spring 104. Heel 104a is approached, and contact 
pressure does not come to become excessive although contacted further. Moreover, the 
migration force to the radial inside given to heel 104a by dip before and behind the hand of cut 
of power transfer side 1 03a has the small transfer torque (it is proportional to said load torque) 
from power transfer side 103a to heel 104a. therefore, the contact engagement to the swirl 
spring 104 (heel 104a) and Rota 101 (power transfer side 103a) maintains — having — car 
engine 202 from — revolving shaft 204 Power transfer is continued. Fluctuation of the load 
torque in the range which does not exceed a predetermined value is eased by torsion 
deformation of swirl section 1 04c. 

[0009] However, as shown in drawing 10 , when the load torque by the side of a compressor 
becomes excessive according to a certain factor and exceeds a predetermined value, the torsion 
deformation of swirl section 104c increases, and it is Rota 101. Revolving shaft 204 A phase 
pair-of-observations mechanical moment increases. Rota 101 Revolving shaft 204 When a phase 
pair-of-observations mechanical moment increases, they are release heights 105a and the swirl 
spring 104. Contact pressure with heel 104a becomes excessive, and the migration force to the 
radial inside given to heel 104a by the dip of power transfer side 103a becomes large. Moreover, 
the migration force to the radial inside which transfer torque gives to heel 104a by dip of power 
transfer side 103a becomes large. Therefore, swirl spring 104 Along with power transfer side 
103a, it is moved to the radial inside, heel 104a separates from regulation side 103b, and it is the 
swirl spring 1 04. The accumulated energization force is released. 

[0010] Swirl spring 104 with which the energization force was released It returns to the natural 
condition which shows in drawing 1 1 , and heel 104a is the engagement pawl 102. It receives and 
is moved to the direction front side of axis L. Therefore, Rota 101 (power transfer side 103a) and 
the swirl spring 104 (heel 104a) break away thoroughly, and it is a pulley 100. Rota 101 which can 
be set A side and revolving shaft 204 The power transfer between sides is intercepted and 
excessive load torque is released. Consequently, the effect of excessive load torque is the car 
engine 202. It does not spread. 
[0011] 

[Problem(s) to be Solved by the Invention] However, said swirl spring 1 04 For example, it is 
manufactured by being pierced by press working of sheet metal from the plate of one sheet. The 
load which acts on a press die at the time of the activity becomes large, so that the thickness of 
press working of sheet metal of the swirl spring 104 (plate) increases. Therefore, the wear 
breakage on a press die was to occur in a situation with less total thickness pierced as 
compared with the case of sheet metal than it. Consequently, there was a problem on which the 
cost which starts piercing the same total thickness as the case of sheet metal by frequent 
remedy of a press die, interruption of the fabrication operation accompanying this remedy, etc. 
goes up. 

[0012] Especially, it is said swirl spring 104. When the pitch of swirl section 104c was set up 
narrowly, the mold thickness of the press die corresponding to this pitch became thin, and the 
problem of the endurance of a press die mentioned above appeared notably, and might lapse into 
the condition in which press working of sheet metal is impossible, in this case, wire cut 
processing unsuitable for mass production etc. — the processing approach — not changing — 
not obtaining — swirl spring 104 The problem on which a manufacturing cost rises further had 



http:/ /www4.ipdl. inpit.go.jp/ cgi-bin/tran_web_cgi_ejje 



2007/09/12 



JP.2000-192992.A [DETAILED DESCRIPTION] 



3/11 /<— S? 



arisen. 

[0013] This invention is made paying attention to the trouble which exists in the above- 
mentioned conventional technique, and the object is in offering the power transmission device 
equipped with the swirl spring configuration which can be manufactured cheaply. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object in invention of 
claim 1 While it is the power transmission device of a configuration of connecting possible 
[ power transfer of the 1 st body of revolution by the side of the source of power and the 2nd 
body of revolution by the side of a driven equipment ] and the 1 st edge of the swirl section 
engages with either the 1 st body of revolution or the 2nd body of revolution Because the swirl 
section twists and deforms by the load torque which the 2nd edge of the swirl section engages 
with another side of the 1 st body of revolution or the 2nd body of revolution, and is generated in 
a driven-equipment side on the occasion of power transfer Having the swirl spring which permits 
relative rotation with the 1st body of revolution and the 2nd body of revolution, said swirl spring 
is a power transmission device with which it comes to carry out train arrangement of two or 
more plates which make the shape of a spiral type in the direction of an axis of body of 
revolution. 

[0015] In invention of claim 2, the power transfer side formed toward the hand of cut in one 
[ said ] body of revolution, and said swirl spring While contact engagement of the 1 st edge is 
carried out in a power transfer side, the baffle of the 2nd edge is carried out to the body of 
revolution of another side. An energization means to energize the 1 st edge of a swirl spring in 
the direction from which it separates from a power transfer side, The regulation side which 
opposite formation is carried out with the 1st edge of a swirl spring in one body of revolution, 
and carries out contact regulation of the migration of the 1st edge based on an energization 
means, and when load torque increases exceeding a predetermined value It has a release means 
to release the energization force of an energization means by removing the 1 st edge from a 
regulation side based on torsion deformation of a swirl spring. 

[0016] In invention of claim 3, said swirl spring carries out the polymerization of two or more 
plates. Said swirl spring consists of two or more same plates in invention of claim 4. Said swirl 
spring is equipped with two or more 1st edge and 2nd edge which shifted to the circumference of 
an axis in invention of claim 5. 

[001 7] In invention of claim 6, said swirl spring contains the plate equipped with two or more 2nd 
edge configuration sections which constitute the 1st edge configuration section and the 2nd 
edge which constitute the 1st edge. By invention of claim 7, said energization means energized 
the 1 st edge of a swirl spring in the direction of an axis of body of revolution, and the swirl spring 
serves as the energization means by incorporating, where elastic deformation of two or more 
plates is carried out in the direction of an axis. 

[0018] (Operation) In invention of claim 1 of the above-mentioned configuration, if the 1st body 
of revolution rotates by actuation of the source of power, the 2nd body of revolution will rotate 
through the 1st edge, the swirl section, and the 2nd edge of a swirl spring, and a driven 
equipment will operate. Even if it changes the load torque generated in a driven-equipment side 
at the time of this power transfer, the 1st body of revolution and the 2nd body of revolution 
carry out relative rotation according to torsion deformation of the swirl section of a swirl spring, 
and this fluctuation is eased. 

[0019] In invention of claim 2, there is little torsion deformation of the swirl section of a swirl 
spring in the situation that the load torque generated in a driven-equipment side does not 
exceed the predetermined value set up beforehand. Therefore, without a release means acting, 
the contact engagement to the 1st edge and a power transfer side is maintained, and the power 
transfer to a driven equipment from the source of power is continued. 
[0020] However, if the load torque by the side of a driven equipment becomes excessive 
according to a certain cause and exceeds a predetermined value, the torsion deformation of the 
swirl section will increase. A release means will remove the 1st edge from a regulation side, if the 
torsion deformation of the swirl section increases. Therefore, the energization force in which the 
energization means was accumulated is released. Consequently, the contact engagement to the 
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1st edge and a power transfer side is canceled, and the 1st body of revolution and the 2nd body 
of revolution break away thoroughly. Therefore, the power transfer to a driven equipment from 
the source of power is intercepted, and excessive load torque is released. 

[0021] In invention of claim 3, the train arrangement of two or more plates can be carried out in 
space-saving in the direction of an axis, and the miniaturization to the direction of an axis of a 
compressor can be attained. In invention of claim 4, for example, the same thing can be used as 
the press die and plate for manufacturing each plate, the plate from which the press die from 
which a form differs, thickness, and a raw material differ is prepared, and the time and effort 
chosen at the time of an activity can be saved. 

[0022] In invention of claim 5, the power transfer between the 1 st body of revolution and the 2nd 
body of revolution is performed to the circumference of an axis by two or more places. In 
invention of claim 6, the plate equipped with two or more 1 st edge configuration sections and 
2nd edge configuration sections can be simultaneously manufactured by one press working of 
sheet metal. 

[0023] In invention of claim 7, it is that a swirl spring serves as an energization means, and the 
components mark of a power transmission device can be reduced and simplification of a 
configuration can be attained. 
[0024] 

[Embodiment of the Invention] One operation gestalt materialized in the pulley equipped with the 
damper ability and the torque limit function which are applied to the compressor which 
constitutes a car air conditioner for the power transmission device of this invention, and 
compresses a refrigerant gas hereafter is explained. 

[0025] First, the compressor as a driven equipment is explained. As shown in drawing 1 , junction 
immobilization of the front housing 1 1 is carried out at the front end section of a cylinder block 
12. Junction immobilization of the rear housing 13 is carried out at the back end section of a 
cylinder block 12. A crank case 15 is surrounded by the front housing 11 and the cylinder block 
1 2, and partition formation is carried out. 

[0026] Erection support of the revolving shaft 1 6 is carried out pivotable between the front 
housing 1 1 and a cylinder block 1 2 so that it may pass along a crank case 1 5. The front end 
section of a revolving shaft 16 penetrates the front wall of the front housing 1 1, and projects to 
the exterior. Boss section 1 1 a protrudes on the external wall surface of the front housing 1 1 at 
one, and encloses the front end section of a revolving shaft 1 6. 

[0027] The revolving-shaft energization spring 17 consists of a coil spring, and intervenes 
between the back end (method of the drawing right) of a revolving shaft 16, and a cylinder block 
1 2. The revolving-shaft energization spring 1 7 is energizing a revolving shaft 1 6 to a before [ the 
direction of axis L ] side, and is bearing the role which absorbs the manufacture tolerance of 
each part article and controls the shakiness before and behind the direction of axis L. 
[0028] The pulley 18 equipped with the damper ability and the torque limit function which are the 
focus of this operation gestalt is supported pivotable through the angular bearing 1 9 at the 
periphery side of boss section 11a. The pulley 18 is connected with the revolving shaft 16. The 
pulley 18 is directly linked with the car engine 21 as a source of power through clutch devices, 
such as an electromagnetic clutch, through the belt 20. Therefore, at the time of starting of the 
car engine 21, revolution actuation of the revolving shaft 16 is carried out through a belt 20 and 
a pulley 18. 

[0029] The cam plate 23 is really connected with the revolving shaft 16 pivotable in the crank 
case 15. Installation formation of the cylinder bore 12a is carried out at the cylinder block 12. 
The piston 25 of a piece head form is held in cylinder bore 12a. The piston 25 is moored to the 
periphery section of a cam plate 23 through the shoe 26. Rotation of a revolving shaft 1 6 is 
changed into the reciprocating motion of the piston 25 in cylinder bore 12a through a cam plate 
23 and a shoe 26. Compression of a refrigerant gas is performed by the reciprocating motion by 
cylinder bore 12a of a piston 25. 

[0030] Next, said pulley 18 is explained in full detail. As shown in drawing 1 and drawing 2 , board 
section 41c comes to connect outer case section 41a and container liner section 41b arranged 
in the coaxial location with outer case section 41a by which Rota 41 as the 1st body of 
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revolution has been arranged at the periphery side, and an inner circumference side. Rota 41 is 
attached firmly to the outer ring of spiral wound gasket of the angular bearing 19 through 
container liner section 41b. The belt 20 from the car engine 21 is hung on the periphery of outer 
case section 41a. 41 d of space in Rota is formed by being surrounded by outer case section 41a, 
container liner section 41b, and board section 41c, and it is opened at the front side. 
[0031] The edge of base 42a comes to set up wall 42b in the rectangular direction, and the 
engagement member 42 is making the cross-section "l_" typeface by this base 42a and wall 42b. 
while the engagement member 42 of a couple is held in 41 d of space in Rota — the front end 
side of board section 41c — base 42a — with — **** — it is fixed. Therefore, the engagement 
member 42 is arranged as wall 42b projects in the direction front side of axis L from the rim 
section of base 42a. The engagement member 42 of a couple is arranged by 180-degree regular 
intervals at the circumference of Axis L. 

[0032] The engagement hollow 43 is cut in wall 42b in the engagement member 42. Although the 
engagement hollow 43 is opened by radial [ of a pulley 18 ], it is closed in the hand of cut and 
the direction of axis L of a pulley 1 8. Therefore, in the engagement member 42, power transfer 
side 43a and regulation side 43b are formed in the engagement hollow 43. Rota 41 equipped with 
power transfer side 43a is making one body of revolution. As it extends the engagement hollow 
43 to the radial inside, power transfer side 43a inclines before and behind the hand of cut, while 
it goes to a hand-of-cut front side. Regulation side 43b is going to the direction back side of axis 
L. 

[0033] Outer fitting immobilization of the bush 46 is carried out at the front end section of a 
revolving shaft 1 6. The release plate 45 is being fixed to the front side by the revolving shaft 1 6 
rather than the bush 46. The really pivotable revolving shaft 16, a bush 46, and the release plate 
45 are the 2nd body of revolution, and are making the body of revolution of another side. 
[0034] Release heights 45a protrudes on the eccentric location of a back end side toward the 
direction back side of axis L in the release plate 45. As for release heights 45a, the couple is 
prepared in the circumference of Axis L by 180-degree regular intervals. As the head side of 
release heights 45a does not shift in the direction of axis L to the engagement member 42 and 
the release plate 45 shifts to a hand of cut to a front side, it is being fixed to the revolving shaft 
16. And when a gap [ as opposed to the engagement member 42 in release heights 45a ] of a 
hand of cut is canceled, the head side of the direction of axis L is located in the inner 
circumference close-attendants side of wall 42b (power transfer side 43a). 

[0035] As shown in drawing 2 , as for the plate 47, swirl configuration section 47c is drawing the 
eddy in the direction of the circumference of an anti-clock toward inner edge configuration 
section 47b as the 2nd edge configuration section from outer edge configuration section 47a as 
the 1st edge configuration section. Therefore, if the force to the direction of the circumference 
of a clock acts on outer edge configuration section 47a where for example, inner edge 
configuration section 47b is fixed, the pitch of the eddy of swirl configuration section 47c will 
narrow and carry out diameter reduction change of the plate 47. 

[0036] Said outer edge configuration section 47a is making convex [ which extends on the radial 
outside from the eddy coil of swirl configuration section 47c ]. Outer edge configuration section 
47a gets into the engagement hollow 43 of the engagement member 42, and a plate 47 is 
contacting power transfer side 43a of the engagement hollow 43, and is being engaged possible 
[ power transfer ] between Rota 41. 

[0037] In said plate 47, after the thing of isomorphism has shifted to the circumference of Axis 
L, two or more (it sets in this operation gestalt and is two) arrangement of the swirl configuration 
section 47c is carried out, and one swirl configuration section 47c and swirl configuration section 
47c of another side are in the physical relationship which shifted to the circumference of Axis L 
1 80 degrees. Therefore, the plate 47 is arranged after outer edge configuration section 47a of 
plurality (two) and 180 degrees inner edge configuration section 47b have shifted to the 
circumference of Axis L, respectively. 

[0038] Said plate 47 is manufactured by being pierced by press working of sheet metal from the 
plate which consists of metallic materials, such as carbon steel, really formed two swirl 
configuration sections 47c — mutual inner edge configuration section 47b — with — **** — it 
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connects with the one common board section 48 among both, and said revolving shaft 16 is 
inserted in the board section 48 between the release plate 45 and the bush 46. The bolt 49 of 
the couple which connects the release plate 45 and a bush 46 is inserted in the board section 48 
in the eccentric location of Axis L, therefore the baffle of the inner edge configuration section 
47b of each swirl configuration section 47c is carried out to the revolving shaft 1 6 through the 
board section 48, the bolt 49, the bush 46, and the release plate 45. 

[0039] Now, as shown in drawing 1 and drawing 5 - drawing 7 , in this operation gestalt, two or 
more (it sets in this operation gestalt and is four) trains arrangement is carried out in the 
direction of axis L, and the plate 47 of said configuration constitutes the swirl spring 50. If it 
furthermore explains in full detail, two or more swirl configuration section 47c by which train 
arrangement was carried out will constitute one swirl section 50c in the direction of axis L, 
therefore it will set to these swirl configuration section 47c. Two or more inner edge 
configuration section 47b by which train arrangement of two or more outer edge configuration 
section 47a by which train arrangement was carried out in the direction of axis L was similarly 
carried out in the direction of axis L in one heel 50a constituted one toe 50b, respectively, and 
has formed the swirl spring 50 as a whole. Isomorphism, the same thickness, and allotropy 
material, i.e., the same thing, are used, and polymerization arrangement of two or more plates 47 
is carried out in the direction of board thickness (the direction of axis L). The sum total of the 
thickness of two or more plates 47 is the swirl spring 104 of the conventional technique shown 
in drawing 8 - drawing 1 1 . It is the same as thickness. 

[0040] As mentioned above, each plate 47 is equipped with swirl configuration section 47c after 
[ two ] 180 degrees has shifted to the circumference of Axis L. Therefore, the swirl spring 50 will 
be equipped with swirl section 50c after [ two ] 1 80 degrees has shifted to the circumference of 
Axis L, and two heels 50a and toe 50b are arranged after 180 degrees has shifted to the 
circumference of Axis L, respectively. 

[0041] The condition which shows said each plate 47 in drawing 5 and drawing 6 is in a natural 
condition, and outer edge configuration section 47a has shifted to the direction front side of axis 
L to the engagement hollow 43 with the gestalt with which this swirl configuration section 47c is 
settled in the plate. Moreover, what has a large outer diameter is used, so that the rim of outer 
edge configuration section 47a protrudes a plate 47 into a radial outside from 41 d of space in 
Rota in the natural condition. Therefore, while twisting swirl configuration section 47c of each 
plate 47 and making the diameter reduce according to deformation at the time of the assembly 
of a pulley 18 as shown in drawing 1 and drawing 7 , elastic deformation is made to carry out in 
the direction of axis L. By this, outer edge configuration section 47a of each plate 47 was moved 
to the direction back side of axis L to inner edge configuration section 47b, while making it move 
to the radial inside, and it has inserted in the corresponding engagement hollow 43. 
[0042] Said swirl spring 50 serves as the energization means by swirl configuration section 47c 
of each plate 47 being incorporated in the direction of axis L, where elastic deformation is 
carried out. In this condition, as for the swirl spring 50, heel 50a is energized at the direction 
front side of axis L, and this energization force is accumulated because heel 50a contacts 
regulation side 43b. That is, outer edge configuration section 47a is energized by the elastic 
force of the plate 47 with which each plate 47 has been arranged rather than own elastic force 
and self at the direction back side of axis L at the direction front side of axis L. This energization 
force is accumulated because outer edge configuration section 47a of a plate 47 located in the 
method of the direction forefront of axis L contacts regulation side 43b directly and outer edge 
configuration section 47a of each plate 47 by the side of back contacts directly or indirectly to 
this outer edge configuration section 47a. 

[0043] Now, the power of the car engine 21 is transmitted to a revolving shaft 16 through a belt 
20, Rota 41, the engagement member 42, the swirl spring 50, and a bush 46. By this power 
transfer, the load torque by the side of a hand of cut and reverse occurs in a revolving shaft 1 6. 
Swirl section 50c of the swirl spring 50 is twisted according to an operation of this load torque, 
and deforms. 

[0044] As shown in drawing 3 , in the situation that the ioad torque mentioned above does not 
exceed the predetermined value set up beforehand, there is little torsion deformation of swirl 
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section 50c of the swirl spring 50. Therefore, there is little diameter reduction variation of swirl 
section 50c, and the migration force to the radial inside given to heel 50a is small. Moreover, the 
migration force to the radial inside given to heel 50a by dip before and behind the hand of cut of 
power transfer side 43a also has the small transfer torque (it is proportional to said load torque) 
from power transfer side 43a to heel 50a. Furthermore, if there are few phase pair— of- 
observations mechanical moments of Rota 41 and a revolving shaft 16, contact pressure will not 
become excessive, even if release heights 45a and heel 50a do not contact or it contacts. For 
this reason, it does not move to the radial inside, the contact engagement to heel 50a and power 
transfer side 43a is maintained, and the power transfer to a revolving shaft 16 from the car 
engine 21 is continued, so that heel 50a separates from regulation side 43b. Fluctuation of the 
load torque in the range which does not exceed a predetermined value is eased because swirl 
section 50c of the swirl spring 50 twists and deforms. 

[0045] However, if the load torque by the side of a compressor becomes excessive according to 
a certain factor and exceeds a predetermined value as shown in drawing 4 , the torsion 
deformation of swirl section 50c will increase, and the diameter reduction variation of swirl 
section 50c will increase. If the diameter reduction variation of swirl section 50c increases, the 
migration force to the radial inside given to heel 50a will become large. Moreover, the migration 
force to the radial inside which transfer torque gives to heel 50a by dip of power transfer side 
43a becomes large. Furthermore, if the phase pair-of-observations mechanical moment of Rota 
41 and a revolving shaft 1 6 increases, the contact pressure of release heights 45a and a heel 48 
will become excessive. For this reason, heel 50a is greatly moved to the radial inside, and the 
energization force in which separated from regulation side 43b and the swirl spring 50 was 
accumulated is released. That is, in this operation gestalt, each of power transfer side 43a which 
inclined before and behind the swirl spring 50 (plate 47) which has the direction of a volume in 
which diameter reduction change is possible according to an operation of load torque, and the 
hand of cut, and release heights 45a is making the release means. 

[0046] The swirl spring 50 with which the energization force was released returns to the natural 
condition which shows in drawing 5 , and heel 50a is moved to the direction front side of axis L 
to the engagement member 42. Although heel 50a by which the swirl spring 50 was moved to the 
radial inside at this time carries out return migration toward an outside, since it is in the 
condition of having shifted in the direction of axis L, heel 50a and the engagement hollow 43 
(power transfer side 43a) are not re-engaged. Thus, the swirl spring 50 and the engagement 
hollow 43 break away thoroughly, the power transfer between the Rota 41 side in a pulley 18 and 
a revolving-shaft 16 side is intercepted, and excessive load torque is released. Consequently, the 
effect of excessive load torque does not affect the car engine 21. 

[0047] The following effectiveness is done so in this operation gestalt of the above-mentioned 
configuration. 

(1) It comes to carry out train arrangement of two or more plates 47 with which the swirl spring 
50 makes the shape of a spiral type in the direction of axis L. Therefore, the following 
effectiveness is done so. 

[0048] (1-1) For example, swirl spring 104 of the conventional technique It can compare, the 
thickness of each plate 47 can be set up thinly, the load which acts on a press die at the time of 
press working of sheet metal of each plate 47 can be made small, and the endurance of a press 
die improves. Therefore, it is not necessary to repair a press die frequently, and interruption of 
the fabrication operation accompanying this remedy etc. can be lessened further. Consequently, 
the manufacturing cost of the swirl spring 50, as a result the manufacturing cost of a pulley 18 
can be reduced. Moreover, even if it sets up narrowly the pitch of swirl section 50c of the swirl 
spring 50 and the mold thickness of a press die becomes thin, according to it, thickness of a 
plate 47 can be made thin, and the situation an increase and whose press working of sheet metal 
according to the problem of the endurance of a press die if it carries out become impossible 
about number of sheets can be avoided certainly. Therefore, even if it sets up the pitch of swirl 
section 50c narrowly, it becomes unnecessary to change the processing approach into wire cut 
processing unsuitable for mass production etc., and the low cost manufacture of a pulley 18 
based on volume efficiency can be maintained. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/09/12 



JP.2000-192992.A [DETAILED DESCRIPTION] 



8/11 /<— v 



s 

[0049] (1-2) By changing the number of sheets of the plate 47 in the swirl spring 50, the set 
point (thickness of the direction of axis L of the swirl spring 50) of the excessive load torque to 
release can be changed easily. Therefore, swirl spring 104 with which thickness differs like before 
It is not necessary to prepare two or more sorts, and the manufacturing cost of a pulley 1 8 can 
be reduced. If another view is carried out, components communalization of a plate 47 can be 
attained between another pulleys 18 with which the set points of the load torque to release 
differ, and the manufacturing cost of a pulley 18 can be reduced by the further volume 
efficiency. 

[0050] (1-3) Elastic deformation of each swirl configuration section 47c is carried out in the 
direction (the thickness direction) of axis L at the time of the assembly of a pulley 18, and, as for 
two or more plates 47 by which train arrangement was carried out in the direction of axis L, 
outer edge configuration section 47a is inserted in the engagement hollow 43. Swirl configuration 
section 47c of two or more plates 47 shifts to radial mutually, and moves, it inclines centering on 
the shaft which intersects perpendicularly with Axis L further, outer edge configuration section 
47a will be in the condition that the part which shifts 180 degrees or more and is located in the 
circumference of Axis L jumped out to the front side rather than inner edge configuration 
section 47b, at this time, and the energization force to the direction of axis L which the swirl 
spring 50 whole accumulates is weak. Therefore, the swirl spring 50 attached to the pulley 18 is 
the swirl spring 104 of the conventional technique. It compares and the energization force which 
energizes heel 50a to the direction front side of axis L, and the energization force which in other 
words energizes a revolving shaft 1 6 to the direction back side of axis L are weak. Consequently, 
the energization force of the revolving-shaft energization spring 1 7 can be set up weakly, the 
miniaturization of the revolving-shaft energization spring 1 7 can be attained, and it contributes 
to the miniaturization of a compressor. 

[0051] (2) In the swirl spring 50, polymerization arrangement of two or more plates 47 is carried 
out in the direction of axis L. Therefore, the swirl spring 50 can be arranged by space-saving in 
the direction of axis L, and the miniaturization to the direction of axis L of a compressor can be 
attained. 

[0052] (3) In the swirl spring 50, the thing with two or more same plates 47 is used. Therefore, 
the same thing can be used as the press die and plate for manufacturing each plate 47, the plate 
from which the press die from which a form differs, thickness, and a raw material differ is 
prepared, and the time and effort chosen at the time of an activity can be saved. 
[0053] (4) As for the engagement member 42, plurality is prepared in the circumference of Axis L 
at equal intervals. The swirl spring 50 equips the circumference of Axis L with swirl section 50c 
of the engagement member 42 and the same number at equal intervals. Therefore, while heel 50a 
of each swirl section 50c is arranged at equal intervals in the swirl spring 50 at the 
circumference of Axis L, it is engaging with the engagement member 42 which corresponds in 
each location. While each toe 50b of the swirl spring 50 is arranged at equal intervals at the 
circumference of Axis L, in each location, the baffle of it is carried out to the revolving shaft 1 6. 
Therefore, the power transfer between the engagement member 42 and a revolving shaft 1 6 is 
performed by two or more places which set regular intervals to the circumference of Axis L, and 
only torque can be transmitted. Consequently, it is controlled that a revolving shaft 16 is leaned 
on the occasion of the power transfer from the car engine 21 side, and a revolution of a 
revolving shaft 1 6 is stabilized. 

[0054] (5) As for each plate 47, two or more swirl configuration section 47c is really formed. 
Therefore, two or more swirl configuration section 47c can be simultaneously manufactured by 
one press working of sheet metal. 

[0055] (6) The swirl spring 50 serves as the energization means by each plate 47 being 
incorporated in the direction of axis L, where elastic deformation is carried out. Therefore, the 
components mark which constitute a pulley 18 can be reduced and simplification of a 
configuration can be attained. 

[0056] In addition, the mode of the following [ the range which does not deviate from the 
meaning of this invention ] can also be carried out. 

O Set to two, three, five, six, seven, eight, etc. the number of the plates 47 which constitute one 
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swirl spring 50 as plurality other than four. The number of the plates 47 used for one swirl spring 
50 becomes possible [ leading to components mark reduction of a pulley 18, if few, being able to 
set up the thickness per one of a plate 47 still more thinly, if many, for example, attaining further 
reinforcement of a press die ]. 

[0057] O Carry out the number of swirl section 50c with which the swirl spring 50 is equipped 
except two. That is, carry out the number of swirl configuration section 47c with which a plate 
47 is equipped except two. For example, when referred to as one, the configuration of each plate 
47 can be simplified, and the fabrication becomes easy. When it carries out to three or more than 
it, the effectiveness of preventing the revolving shaft 16 mentioned above inclining on the 
occasion of power transfer is heightened. 

[0058] O Constitute the swirl spring 50 combining the plate 47 of different thickness. In addition, 
when it constitutes in this way, it is more desirable than the thickness of the plate 47 located in 
the method of the direction forefront of axis L among two or more plates 47 to set up thickly the 
thickness of the plate 47 located in a back side, and to enlarge the energization force given to 
the outer edge configuration section 47a. Moreover, it is still more desirable to thicken thickness 
of a plate 47 gradually as it goes to the method of the last from the method of the forefront. 
[0059] That is, in the above-mentioned operation gestalt, as for the swirl spring 50, the thing 
beyond the radius whose outer diameter (distance between the rims of heel 50a which is most 
separated from Axis L and this axis L) is 42d of space in Rota is used so that clearly also from 
drawing 5 . Therefore, the contact engagement of the heel 50a is to attach the swirl spring 50, 
where diameter reduction change is carried out by elastic deformation, and to be carried out in 

41 d of space in Rota at power transfer side 43a. Therefore, if the load torque by the side of a 
compressor exceeds a predetermined value and the energization force by the side of the 
direction front of axis L of the swirl spring 50 is released, swirl section 50c tends to return from 
a diameter reduction condition, heel 50a will carry out a pressure welding to the inner skin of 
Rota 41 , and the frictional resistance force which checks the migration by the side of the 
direction front of axis L will act on heel 50a. 

[0060] In this case, in two or more plates 47, what the migration by the side of the direction 
front of axis L of outer edge configuration section 47a tends to stagnate to is the plate 47 
located in a back side rather than the plate 47 located in the method of the direction forefront of 
axis L. That is, not only own elastic force but the elastic force of the plate 47 by the side of 
back be act on the outer edge configuration section 47a , and the plate 47 locate in the method 
of the forefront can resist the frictional resistance force between the inner skin of Rota 41 
mentioned above according to sufficient energization force released at the time of release of 
excessive load torque , and can be move to the direction front side of axis L . 
[0061] However, outer edge configuration section 47a of a plate 47 which is not located in the 
method of the forefront Since elastic force of the plate 47 by the side of the front is not 
expectable from it, the energization force by the side of the direction front of axis L tends to be 
insufficient. It is because there is a possibility that the frictional resistance force between the 
inner skin of Rota 41 cannot be resisted, and the migration by the side of the direction front of 
axis L may stagnate as outer edge configuration section 47a of the plate 47 of the method of the 
last. When the migration by the side of the direction front of axis L of outer edge configuration 
section 47a stagnated, outer edge configuration section 47a was generating the shearing motion, 
and an allophone and an oscillation for the inner skin top of Rota 41 in the circumference of Axis 
L by relative rotation with Rota 41 and a revolving shaft 16. Furthermore, outer edge 
configuration section 47a re-engaged with the engagement hollow 43 of the engagement member 

42 of an opposite hand, and had also produced the problem which cannot release excessive load 
torque certainly. 

[0062] O Constitute the swirl spring 50 combining the plate 47 of a different raw material. In 
addition, when it constitutes in this way, it is more desirable than the raw material of the plate 
47 located in the method of the direction forefront of axis L among two or more plates 47 that 
stronger elastic force shall be acquired for the raw material of the plate 47 located in a back side 
with the same deformation to the direction of axis L. The reason is the same as the case where 
the swirl spring 50 is constituted combining the plate 47 of different thickness mentioned above. 
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[0063] O Constitute the swirl spring 50 combining the plate 47 of different forms (the number of 
turns of swirl section 50c, the pitch of the eddy of swirl section 50c, width of face of swirl 
section 50c, etc.). In addition, when it constitutes in this way, it is more desirable than the form 
of a plate 47 where it is located in the method of the direction forefront of axis L among two or 
more plates 47 that stronger elastic force shall be acquired for the form of a plate 47 where it is 
located in a back side, with the same deformation to the direction of axis L. The reason is the 
same as the case where the swirl spring 50 is constituted combining the plate 47 of different 
thickness mentioned above. 

[0064] O Don't carry out the polymerization of two or more plates 47, set spacing in the 
direction of axis L, carry out train arrangement, and constitute the swirl spring 50. 
O In the swirl spring 50, carry out adhesion immobilization of two or more plates 47 with 
adhesives etc., and unify thoroughly. That is, fix mutually swirl configuration section 47c of two 
or more plates 47. Also in this case, although the same effectiveness as the above-mentioned 
operation gestalt can be done so, since the gap motion to radial [ mutual ] is prevented by 
adhesion among swirl configuration section 47c of two or more plates 47, it is effectiveness (1 — 
3). If it attaches, it cannot do so. 

[0065] O Carry out the baffle of the heel 50a (outer edge configuration section 47a) of the swirl 
spring 50 (each plate 47) to Rota 41, and consider a pulley 18 as the configuration of only 
damper ability. 

O Form a power transfer side in the revolving-shaft 1 6 side as one body of revolution. And the 
baffle of the heel 50a as the 2nd edge of the swirl spring 50 is carried out to Rota 41, and let a 
power transfer side carry out contact engagement of the toe 50b as the 1 st edge. 
[0066] O As the processing approach of a plate 47, it is not limited to press working of sheet 
metal, and wire cut processing may be used. Also in this case, if the plate (plate 47) to process 
becomes thin, the load which acts on a cut wire is mitigated and the manufacturing cost 
concerning cutting the same total thickness can be reduced as compared with the case where 
wire cut processing of the thick plate (swirl spring 1 04) is carried out. 

[0067] O What is necessary is just to be able to use at least one of these three as a release 
means, even if it does not use diameter reduction change of the swirl spring 50, the dip to the 
hand-of— cut order of power transfer side 43a, and all of release heights 45a. 
[0068] O Add an electromagnetic clutch to a pulley 18. 

O the pulley 18 of the above-mentioned configuration — the compressor as other piston type 
compressors (for example, a WABBURU type), and a wave cam type compressor — you may 
apply to a both head piston type compressor etc. further. Moreover, application is not limited to 
a piston type compressor and you may apply to rotary system compressors, such as a scrolling 
type compressor and a blade type compressor. 

[0069] O As a driven equipment, a hydraulic pump, an AC dynamo, etc. of hydraulic power- 
steering equipment are mentioned, for example as auxiliary machinery of car engines other than 
the above-mentioned compressor for car air conditioning. 

[0070] The technical thought which can be grasped from the above-mentioned operation gestalt 
is indicated. 

(1) Two or more of said 1st edge 47a and 2nd edge 47b are a power transmission device 
according to claim 5 to 7 arranged at equal intervals at the circumference of Axis L 
[0071] If it does in this way, the power transfer between the 1st body of revolution 41 and the 
2nd body of revolution 16 is performed by two or more places which set regular intervals to the 
circumference of Axis L, and only torque can be transmitted. 

[0072] (2) Swirl configuration section 47c of two or more of said plates 47 is a power 
transmission device given in claim 7 or the above (1) which is not being fixed mutually. If it does 
in this way, the energization force with the swirl spring 50 as an energization means which 
energizes a revolving shaft 1 6 to the direction back side of axis L can be weakened, for example, 
the energization force of the revolving-shaft energization spring 1 7 can be set up weakly. 
[0073] 

[Effect of the Invention] According to this invention of the above-mentioned configuration, the 
load which can set up the thickness of each plate thinly, for example, acts on a press die at the 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/09/12 



JP,2000-192992,A [DETAILED DESCRIPTION] 



11/11 ^— v 



time of press working of sheet metal of each plate can be made small, and the endurance of a 
press die improves. Therefore, it is not necessary to repair a press die frequently, and 
interruption of the fabrication operation accompanying this remedy etc. can be lessened further. 
Consequently, the manufacturing cost of a power transmission device can be reduced. Moreover, 
even if it sets up the pitch of a swirl spring narrowly and the thickness of a press die becomes 
thin, according to it, thickness of a plate can be made thin, and the situation an increase and 
whose press working of sheet metal according to the problem of the endurance of a press die if 
it carries out become impossible about number of sheets can be avoided certainly. Therefore, 
even if it sets up the pitch of a swirl spring narrowly, it becomes unnecessary to change the 
processing approach into wire cut processing unsuitable for mass production etc., and the 
manufacturing cost of a power transmission device can be reduced further. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Fracture drawing of a compressor. 

[Drawing 2] The A-A line sectional view of drawing 1 . 

[Drawing 3] The important section expanded sectional view explaining cutoff actuation of power 
transfer. 

[Drawing 4] The important section expanded sectional view explaining cutoff actuation of power 
transfer. 

[Drawing 5] Drawing of longitudinal section near a pulley showing the condition that power 
transfer was intercepted. 

[Drawing 6] The perspective view showing the swirl spring in a natural condition. 

[Drawing 7] The perspective view of the swirl spring in the condition of having been included in 

the pulley. 

[Drawing 8] Drawing of longitudinal section near a pulley showing the conventional power 
transmission device. 

[Drawing 9] The B-B line sectional view of drawing 8 . 

[Drawing 10] The important section expanded sectional view explaining cutoff actuation of power 
transfer. 

[Drawing 1 1] Drawing of longitudinal section near a pulley showing the condition that power 
transfer was intercepted. 
[Description of Notations] 

16 [ — A plate, 50 / — A swirl spring, 50a / — The heel as the 1st edge, 50b / — The toe as 
the 2nd edge, 50c / — The swirl section, L / — Axis. ] — The revolving shaft, 21 which 
constitute the 2nd body of revolution — The car engine as a source of power, 41 — Rota as the 
1 st body of revolution, 47 



[Translation done.] 
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